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ABSTRACT Oo 
LJ) 
A new gulate megaspore species namely Singhisporites rajmahalensis sp. nov. recovered from the carbonaceous shale samples & 


collected from the Barakar Formation, Early Permian, Rajmahal Open Cast Mine, Rajmahal Basin, Jharkhand is being systematically 
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described here. The megaspore is subcircular to circular, exosporium spinate, spines are densely distributed- single, bi and 
multifurcate uniformly distributed, straight to curve. The present find is significant as it represents the existence of lycopsids in the 
area during its deposition. Hence, enlarge the phytogeographic distribution of this genus and widens the scope of use of this genus 
as one of the characteristic forms of the Barakar Formation of Early Permian age. 
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1. INTRODUCTION 

The Rajmahal Basin is a master Basin which encompasses a large area of Bengal Basin, north Bengal and Purnea Basin (Joshi, 2018). 
The present study deals with a new gulate megaspore namely Singhisporites rajmahalensis from the Rajmahal Open Cast Mine, 
Rajmahal Basin, Jnarkhand. Megaspores are the female gamete cells which give rise to female gametophyte in the early land plants 
mainly the lycopsids and sphenopsids. The presence of micro and megaspores indicate heterospory which is advancement in the 
evolutionary history of the early land plants (Joshi, 2016). Here the presence of gulate and spinate megaspore signifies the 
favourable conditions responsible for the development of these early land plants in the study area. 
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Figure 1 Map showing sample site (after Joshi, 2018). 


2. MATERIAL AND METHODS 

Megaspores were recovered from the carbonaceous shale samples collected from the Barakar Formation, Rajmahal Open Cast Mine, 
Rajmahal Basin, Jharkhand (Figs 1 & 2). For the recovery of megaspores, the samples were processed with concentrate hydrofluoric 
acid for 5-7 days and washed thoroughly with water. Megaspores were picked individually and kept in conc. HNO3 for 10-12 hours. 
A pinch of KCIO3 was added to catalyze the reaction. When the megaspores turned brown, they were thoroughly washed with water 
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and then treated with 5% potassium hydroxide (KOH) solution which revealed the exosporium features like shape, nature of 


triradiate mark, contact ridges, ornamentation and the mesosporium. Megaspores were observed under low power binocular 
microscope Olympus CH-20i. The slides have been deposited in the Botany Department SGRR (P.G.) College, Dehradun. 
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Figure 2 Litholog of the Rajmahal Open Cast Mine, Rajmahal Basin (after Joshi, 2018). 
@- Megaspore. 


3. SYSTEMATIC DESCRIPTION 


Genus: Singhisporites (Potonié, 1956) Bharadwaj and Tiwari, 1970 

Type species: Singhisporites surangei (Potonié, 1956) (=Triletes surangei Singh, 1953 in Surange et al. 1953) Bharadwaj and Tiwari, 
1970 

Singhisporites rajmahalensis Joshi sp. nov. (Fig. 3) 

Age: Barakar Formation, Early Permian, Rajmahal Open Cast Mine, Rajmahal Basin, Jharkhand, India. 

Etymology: After Rajmahal Open Cast Mine, Rajmahal Basin. 

Diagnosis: Megaspore circular to subcircular in shape, exosporium spinate, spines simple, single, bifurcate and multifurcate, 
ornamentation dense, spines straight to curved, uniformly distributed; mesosporium indistinct, haline, apparently rounded and 
without cushions. 

Description: The specimen is sub circular to circular. Tri-radiate and arcuate ridges are not seen, exosporium spinate, spines densely 
distributed- single, bi and multifurcate uniformly distributed, straight to curved. Differential maceration in conc. HNO3 and 5% KOH 
reveals a hyaline spherical mesosporium. Gula is present at the top of the spore. 


www.discoveryjournals.org OPEN ACCESS 


disc@@very 


PagedO 


ARTICLE 


Dimensions: Overall size 760-820 um, length of spines 175- 300 um, width of spines at base 34-45 um, width of spines at apex 16- 
21 um, diameter of mesosporium 624 x 648 um. Gula about 102-110 um in length, width at apex 45-60 um and at base 100-105 um. 
Remarks: Singhisporites rajmahalensis sp. nov. differs from the major known species of the genus Singhisporites, viz., S. indica, S. 
nautiyalii, S. radialis, S. surangei, Singhisporites sp. (Joshi & Tewari, 2015, Pl.2, Figs 3,4; Pl.2, Figs 5,6; Pl.3, Figs 2-6, Pl.4, Figs 1-4; PI.4, 
Figs 5,6 respectively and the references cited in it). 

Holotype: SGRR Slide No. RJ/5. 


Figure 3 Scale bar = 100 um (a) Singhisporites rajmahalensis Joshi sp. nov.; SGRR Slide No. RJ/5. (b, c) A portion of megaspore in ‘a’ 
enlarges (x 3.5, x 5 respectively) to show ornamentation. (d) Megaspore ‘a’ to show gula and mesosporium. 


4. CONCLUSION 


Presence of new species viz. Singhisporites rajmahalensis adds to the existing knowledge of megaspores in the Rajmahal Basin. The 
dense spinate and gulate megaspore indicates favourable environmental conditions i.e. aquatic fresh water condition for the 
germination of the megaspores (VJoshi, 2016). The nature of gula is not known. This is not produced in any living heterosporous 
plants, although it can be compared with germinated megaspores and hence, ‘gula’ is a germ tube which emerges from the spore 
by rupturing the spore coat or the sexine for germination (Jha & Tewari, 2006). Occurrence of such megaspore is significant as it is 
the first report of gulate megaspore from the Rajmahal Basin. The present find is also significant as it represents the existence of 
lycopsids in the area during its deposition. Hence, enlarge the phytogeographic distribution of this genus and widens the scope of 
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use of this genus as one of the characteristic forms of the Barakar Formation of Early Permian age. More efforts are required for the 
recovery of megaspores in the area for better understanding of their vertical distribution and diversity. 
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